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(54) METHOD FOR INSPECTING DEFECT OF PAINTING AND COATING MATERIAL 

(57)Abstract: 

PURPOSE: To provide a method for inspecting a defect 
of a painting and coating material for detecting the defect 
such as an air void produced on a steel tube coated with 

the painting and coating material. o -''''^ 



contracted thermally, and after the anticorrosion painting 
and coating layer material 1 is cooled, it is heated. The 
temperature distribution is observed by an infrared ray 
camera 3, and a method for inspecting a defect of the 
painting and coating material for detecting a defect part 

such as an air void from a part of slow cooling speed is provided by supplying an image 
processor with a heat image signal of the infrared ray camera 3. 



LEGAL STATUS 



http://vvwwl9.ip(H.jpo.go.jp/PAl/result/detail/main/wAAAzmaGiRDA408145922Pl.htm 4/16/2004 



CONSTITUTION: A site welding joint part 2c of a coated 
steel tube 2 is coated with an anticorrosion painting and 
coating layer material 1 through a bonding agent layer, 
and heated by a heat source such as a gas burner 6. 1 
The anticorrosion painting and coating layer material 1 is an' 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the defective inspection approach of inspecting defects, 
such as a float of the corrosion prevention asphalt covered material of the welded joint section, and 
bulging, especially, about the defective inspection approach of the corrosion prevention asphalt covered 
material which covers the welded joint section of a coat steel pipe. 
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PRIOR ART 



[Description of the Prior Art] Generally, after putting the heat-shrinkable tubing and the sheet which 
used synthetic-resin material, such as cross-linked polyethylene, in the piping site which used coat steel 
pipes, such as a polyethylene-coated steel pipe, for the corrosion prevention of the local welded joint 
section on the welded joint section, a heat shrink is carried out, a steel pipe, heat-shrinkable tubing, etc. 
are stuck, and the protection coating of the welded joint section is made. The corrosion prevention 
asphalt covered material which carries out protection coating of the local welded joint section of a coat 
steel pipe As shown in drawing 6 , it becomes jacket 2b which consists of synthetic-resin material of 
heat shrink nature from 2d of adhesives which mixed various additives in asphalt and the mixture of 
rubber. When the heat shrink of the jacket 2b is carried out to the local welded joint section of coat steel 
pipe 2a, it covers and protection coating is performed, supposing many air voids 9 exist between steel 
pipe 2a and 2d of adhesives, dependability [ as opposed to corrosion prevention in steel pipe 2a ] will 
fall. 

[0003] In order to solve such a problem, there is a process to which inspection of whether corrosion 
prevention asphalt covered material is normally covered by the periphery of that welded joint section is 
carried out in the routing of this corrosion prevention asphalt covered processing. The inspection 
approach is usually performed by viewing, the approach of carrying out finger touch, etc. Moreover, 
there is a method of exfoliating in a part of corrosion prevention asphalt covered material, and 
inspecting the existence of generating of an air void. It exfoliates, and by this approach of inspecting, 
that part must be restored, after exfoliating. 

[0004] Although the method of inspecting an air void with an infrared camera did not exist 
conventionally, the method of inspecting the corrosion prevention asphalt covered thickness of the inner 
surface of a steel pipe is indicated by JP,2-12045,A. However, this approach is the approach of detecting 
a corrosion prevention asphalt covered thick thin defective part, and detecting, while it cooled and the 
temperature gradient remains, space differential of the temperature distribution was carried out, the 
defective part is detected, and there is no concept which carries out time amount differential of the 
temperature distribution in this detection approach. Moreover, the method of detecting the water section 
of piping covered from the skin temperature distribution by thermal image photography is indicated by 
JP,6-1 18040,A. Since a heat transfer coefficient is greatly different in the layer and the water section of 
air, this approach detects the water section according to Uie temperature distribution generated according 
to that difference. However, piping is heated specially and the water section is not detected. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, according to this invention, it is possible to detect easily 
the existence of a defect and the locations which cover the local welded joint section of a coat steel pipe, 
such as a float of corrosion prevention asphalt covered material and bulging. Although viewing and 
finger touch had detected defective parts, such as an air void, conventionally, detection of a defective 
part was inadequate and the dependability over corrosion prevention was not perfect. However, 
according to the inspection approach of this invention, it is possible to detect defects, such as small 
AEBOIDO, 100% of abbreviation, since pinpointing of the location is easy also for **, there is an 
advantage which the remedy does not take time amount to and can perform remedy of a defective part 
easily, and it has the advantage to which the dependability over the corrosion prevention of the local 
welded joint section is raised further. 

[0032] Moreover, in the defective inspection approach of corrosion prevention asphalt covered material, 
by detecting the reflective infrared radiation using a mirror, and detecting the temperature distribution of 
a corrosion prevention asphalt covered material front face, even if it is the difficult part of comparatively 
detection of a defective part, there is an easily detectable advantage. Moreover, there is an advantage 
which can raise a detection ratio further by carrying out time amount differential processing for a heat 
picture signal with an image processing system. Moreover, detection of AEBOIDO etc. is possible by 
heat-treating at the time of corrosion prevention construction of the local welded joint section, forming 
corrosion prevention asphalt covered, cooling this heated corrosion prevention asphalt covered, and 
measuring those temperature distribution, and in case it inspects after corrosion prevention construction, 
it is possible to skip the process which carries out new heating. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Conventionally, the local welded joint section in a coat steel 
pipe carries out the heat shrink of the corrosion prevention asphalt covered material, and is performing 
bonnet protection coating for the local welded joint section. If many air voids occur between corrosion 
prevention asphalt covered material and a steel pipe in that case, the dependability over asphalt covered 
corrosion prevention will fade. Conventionally, an air void is detectable if viewing and the approach of 
carrying out finger touch and inspecting are comparatively large. However, when small, it is difficult to 
check the existence, and the method of inspecting the whole coat section by finger touch is very 
troublesome for an operator. Furthermore, when there are many air voids, it is difficult to specify the 
location and dimension. Moreover, viewing and when it carried out finger touch and abnormalities were 
sensed, it exfoliated and was inspecting corrosion prevention asphalt covered [ a part of]. This part that 
exfoliated needed to be repaired, and since this remedy took time amount, it had a fault used as the cost 
high. 

[0006] Since it is such, in protection coating, development of the approach of detecting defects, such as 
an air void generated between a steel pipe and corrosion prevention asphalt covered material, by the 
nondestructive inspection approach is desired. There is a method of detecting the water section from 
temperature distribution using an infrared camera among the nondestructive inspection approaches of 
the conventional example. However, the heat tracing of piping is not carrying out in detection of the 
water section in piping covered with the heat insulator. For this reason, inspecting defective parts, such 
as a very small air void and an adhesion fault, has a difficult fault. 

[0007] This invention was made in view of the above technical problems, and aims at offering the 
defective inspection approach of the asphalt covered material for detecting defects, such as an air void 
generated in the steel pipe covered with asphalt covered material. 
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MEANS 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, the defective 
inspection approach of the asphalt covered material concerning this invention is an approach 
characterized by heating the asphalt covered material put on the local welded joint section of a coat steel 
pipe, cooling the temperature of this asphalt covered material, observing the temperature distribution 
with an infrared camera, and detecting generating of an air void from the part where a cooling rate is 
slow. Moreover, in the defective inspection approach of said asphalt covered material, it is the approach 
characterized by observing the infrared radiation according the temperature distribution of said asphalt 
covered material to an echo of a mirror with an infrared camera. Moreover, in the defective inspection 
approach of said asphalt covered material, it is the approach characterized by making heating 
temperature of said asphalt covered material higher 1-200 degrees C than initial temperature. Moreover, 
in the defective inspection approach of said asphalt covered material, it is the approach characterized by 
carrying out time amount differential of the cooling temperature distribution of said asphalt covered 
material, and inspecting the magnitude of an air void from the distribution. 
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OPERATION 



[Function] The defective inspection approach of the asphalt covered material which starts this invention 
with an above-mentioned means, When defective parts generated between a steel pipe and corrosion 
prevention asphalt covered material, such as an air void and an adhesion fault, occur after heating the 
corrosion prevention asphalt covered material which covers the local welded joint section of a coat steel 
pipe, it is the detection approach of the air of that defective part serving as a thermal break, and an 
infrared camera detecting the temperature distribution by the difference in that cooling rate using the 
cooling rate of this part being slow, and detecting a comparatively small defective part. Moreover, the 
defective inspection approach of the asphalt covered material concerning this invention is the detection 
approach which is reflected in the direction of an infrared camera and measures the infrared radiation 
emitted from corrosion prevention asphalt covered material using a mirror, and even if detection of 
temperature distribution is a difficult part, it can perform detection of a defective part, furthermore, the 
thing for which time amount differential is carried out and the heat picture signal acquired by echo is 
acquired although the temperature detected with an infrared camera becomes lower than actual skin 
temperature — the difference of a relative cooling rate - as a still clearer thing - an air void, an adhesion 
fault, etc. -- etc. - existence of a defect is checked. 

[0010] Moreover, the defective inspection approach of the asphalt covered material concerning this 
invention makes the profile of a defective part clear from the information from which detection of 
defective parts, such as an air void and an adhesion fault, carries out time amount differential of the heat 
picture signal acquired with an infrared camera with an image processing system, and is obtained, and 
detects the magnitude to accuracy. Moreover, since it can be made to be able to cool naturally and the 
defective inspection approach of the asphalt covered material concerning this invention can detect 
existence of an air void according to the partial difference of the temperature reduction after performing 
the process which it heats [ process ] at the time of corrosion prevention asphalt covered processing, and 
carries out heating contraction of the corrosion prevention asphalt covered material, it can also detect a 
defective part, without performing the heating process for nondestructive inspection. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[DraAving 1] It is drawing showing arrangement of the inspected object in the defective inspection 
approach of the asphalt covered material concerning this invention, and a measuring device. 
[Draw ing 2 ] It is drawing showing the judgment number of the defective part to the heating temperature 
in the defective inspection approach of the asphalt covered material by this invention. 
[Drawing 3] It is drawing having shown in model the temperature cooling curve of the defective part of 
asphalt covered material, and an area free from defect which covers the local welded joint section. 
[Drawing 4] It is drawing showing other arrangement of the inspected object in the defective inspection 
approach of the asphalt covered material concerning this invention, and a measuring device. 
[JDfAwJngJJ It is drawing showing other arrangement of the inspected object in the defective inspection 
approach of the asphalt covered material concerning this invention, and a measuring device. 
[Drawiiig 6] It is the sectional view showing an air void. 
[Explanation of agreement] 

2 Coat Steel Pipe 
2a Steel pipe 

2b Covering material 
2c Welded joint section 
2d Adhesives layer 

3 Infrared Camera 

4 Image Processing System 

5 Cable 

6 Gas Burner 

7 Infrared Ray Radiation Thermometer 

8 Infrared Heater 
10 Mirror 
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DRAWINGS 
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[Drawing 4] 
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